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Abstract: Bentonite based buffer materials are well recognized as an important component in engineering 
barrier systems. These materials have complex coupled thermohydro- mechanical behaviour and they 
possess properties that make them ultimately important as an engineered buffer material between the host 
rock and waste canister in high level waste repositories. Due to the bentonite component their main 
mechanical characteristic is the ability of swelling while encountering water. Because of the complex and 
coupled behaviour mathematical modelling is a difficult task and results in sophisticated constitutive 
models with a large number of associated parameters. These call for advanced, unique, time consuming 
and expensive experiments. In practice, it may not always be possible to measure or determine the 
material properties and to fit the constitutive functions directly from laboratory tests. That is why often in 
numerical simulations the constitutive functions and the involved parameters are subjected to assumptions 
and simplifications. Therefore it is a challenge to develop methodology for model identification based on 
less experiments combined with numerical simulation and consequently back calculation of the model 
parameters. The aim of the presented study is to investigate the ability of a direct iterative model 
calibration to serve as a tool for complex coupled hydro-mechanical model identification. As a result a 
critical discussion is presented regarding the importance of boundary and initial conditions applicable to 
the experimental installation in calibration of the constitutive functions. Another outcome reported in the 
paper is the paramount importance of the experimental design optimization for getting sufficient data for 
model identification. Finally application examples are given based on laboratory experiments on highly 
compacted bentonite-sand mixtures. 
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